Hydrology, hydrobiology and environmental pollution study of the southern of Caspian Sea basin (10-100 meter depth) by Laloei, Faramarz et al.
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 Bacillariophyta Chlorophyta 
Actinocyclus parduxus Binuclearia lauterbornii 
Chaetoceros mulerii Chlorella sp. 
Chaetoceros rigidus Clamydomonas sp
Chaetoceros sp Crucigenina quadrata 
Chaetoceros subtilis Oocystis solitaria 
Chaetoceros wighamii Scenedesmus bijuga 
Cocconeis placentula Scenedesmus obliqus 
Coconeis sp Scenedesmus quadricauda 
Coscinodiscus gigas Schroderia sp
Coscinodiscus perforatus Cyanophyta 
Cyclotella menenghiniana Anabaena aphanizomenoides 
Cymbella sp Anabaena spirodes 
Cymbella ventericosa Aphanothece elabens 
Diatoma digitale Lyngbya sp
Diplonois interupta Microsystis sp
Gomphonema olivacum Nostoc sp
Melosira varians Oscillatoria limosa 
Navicula sp Oscillatoria sp
Nitzschia  acicularis Oscillatoria tennuis 
Nitzschia  reversa Pyrrophyta 
Nitzschia  sp Exuviella cordata 
Nitzschia  tenirustris Exuviella marina 
Pleurosigma delicatulum Glenodinium behningii 
Pleurosigma elongatum Glenodinium lenticula 
Rhizosolenia calcaravis Glenodinium penardii 
Rhizosolenia fragilissima Goniaulax polyedra 
Scletonema costata Prorocentrum micans  
Scletonema subsalsum Prorocentrum obtusum  
stephonodiscus sp Prorocentrum praximum 
Thalassionema nitzschiodes Prorocentrum scutellum 
Euglenophyta 
Trachelomonas spiculifera 
Euglena caudata 
Trachelomonas sp
Euglena sp
 Exuviealla cordata
Rhizosolenia calcaravis 
Exuviella cordata
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Bacillariophyta Cyanophyta 
Actinocyclus ehrenbergi Anabaena spiroides 
Actinocyclus parduxus Anabeanopsis nodsonii 
Chaetoceros rigidus Aphanocapsa crassa 
Chaetoceros sp
 
Aphanothece elabens 
Chaetoceros subtilis Lyngbya sp
Coconeis sp Microsystis sp
Cyclotella menenghiniana Nostoc sp
Cymbella ventericosa Oscillatoria limosa 
Diatoma ochki sp Oscillatoria sp
Diplonois interupta Phormidium sp. 
Melosira varians merosimopedia   sp
Pleurosigma elongatum Euglenophyta 
Navicula cryptocephala Euglena caudata 
Navicula simplex Euglena sp
Navicula sp Trachelomonas sp
Nitzschia  acicularis Phacus sp. 
Nitzschia  closterium Pyrrophyta 
Nitzschia  sp Exuviella cordata 
stephonodiscus   sp Exuviella marina 
Scletonema costata Glenodinium lenticula 
Stephanodiscus dubius Glenodinium penardii 
Stephanodiscus socialis Glenodinium behningii 
Thalassionema nitzschiodes Goniaulax sp
Thalassiosira variabilis Goniaulax spinifera 
Goniaulax polyedra 
Chlorophyta Gymnodinium variabile 
Binuclearia lauterbornii Gymnodinium sp
Binuculeria sp. Prorocentrum micans  
Chlorella sp. Prorocentrum obtusum  
Clamydomonas sp Prorocentrum praximum 
Crosigenia sp. Prorocentrum scutellum 
Oocystis borgi Peridinium subsalum 
Oocystis solitaria 
Scenedesmus bijuga 
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 Chlorophyta Cyanophyta 
Binuclearia lauterbornii Oscillatoria sp. 
Bacillariophyta Oscillatoria limosa 
Chaetoceros sp. Aphanothece elabens 
Coscinodiscus gigas Pyrrophyta 
Coscinodiscus perforatus Exuviella cordata 
Coscinodiscus proximus Glenodinium behningii 
Cymbella sp. Peridinium achromaticum 
Diplonois interupta Peridinium sp. 
Nitzschia  acicularis Prorocentrum micans  
Nitzschia  seriata Prorocentrum obtusum  
Nitzschia  sp. Prorocentrum praximum 
Rhizosolenia calcaravis Prorocentrum scutellum 
Skeletonema costatum 
Stephonodiscus   sp. 
Synedra acus 
Synedra ulna 
Thalassionema nitzschiodes 
Chrysophyta 
Tribonema volgar 
Tribonema volgar)
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 Chlorophyta Rhizosolenia calcaravis 
Ankistrodesmus falcatus Rhizosolenia fragilissima 
Binuclearia lauterbornii Scletonema costata 
Clamidomonas  sp Thalassionema nitzschoide 
Codotella breviseta Diplonois interupta 
Chlorella sp Cocconeis janecianus 
Oocystis borgi Cocconeis sp
Oocystis solitaria Cyanophyta 
Scenedesmus bijuga Anabaena spiroides 
Scheroderia setigea Aphanocapsa crassa 
Schroderia sp Lyngbya sp
Merismopedia glauca 
Bacillariophyta Oscillatoria laxissma 
Actinocuclus erhenbergii Oscillatoria limosa 
Amphora  sp Oscillatoria sp
Chaetoceros  simplex oscillatoria spiroid 
Chaetoceros mirabilis 
Chaetoceros sp Euglenophyta 
Chaetoceros subtilis Euglena sp
Chaetoceros wighamii Trachelomonas sp
Cheatoceros rigidius Trachelomonas spiculifera 
Coscinodiscus gigas 
Cyclotella menenghiniana Pyrrophyta 
Cymbella sp Exuviella cordata 
Diatoma ochki sp Exuviella marina 
Diplonois interupta Glenodinium behningii 
Gomphonema olivacum Glenodinium lenticula 
Gyrosigma acuminatum Glenodinium penardii 
Gyrosigma strigile Goniaulax digitale 
Melosira moniliformis Goniaulax polyedra 
Melosira varians Peridinium achromaticum 
Navicula diploneis Peridinium sp. 
Navicula bombus Peridinium trochoideum 
Navicula cryptocephala Pidinium accuminatum 
Navicula sp Prorocentrum obtusum 
Nitzschia  acicularis Prorocentrum praximum 
Nitzschia  closterium Prorocentrum scutellum 
Nitzschia  constricta 
Nitzschia  reversa 
Nitzschia  sigmoidea 
Nitzschia  sp
Pleurosigma elongatum 
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Nereis diversicolar * * ** 
Hypaniola kowalewskii  * *  
Parhypania brevispinis * * * * 
OLIGOCHAETA * * * * 
Niphargoides carausui  * *  
Niphargoides caspius   *  
Niphargoides compressus  * * * 
Niphargoides macrurus * *   
Niphargoides similis * * * * 
Pontogammarus sp.  *   
Pterocuma pectinata * *   
Pterocuma sowinskyi  *   
Schizorhynchus eudorelloides * * * * 
Stenocuma gracilis *   * 
Stenocuma grasiloides * * *  
Balanusimprovisus * * *  
Abra ovata * * * * 
Cerastoderma lamarcki * * * * 
Mytilaster  lineatus  * *  
Nereis diversicolarParhypania 
brevispinisNiphargoides similesSchizorhynchus eudorelloidesAbra ovataCerastoderma lamarcki
OLIGOCHAETA  
Pontogammarus sp. Pterocuma sowinskyi Niphargoides caspius
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 Annelida Crustacea 
Annelida Crustacea Bivalvia 
 
Annelida Oligochaeta Polychaeta 
Crustacea 
Parahypania brevispinisAmpharetidae 
Mytilaster lineatus
 
Cerastoderma lamarki 
Polychaeta 
Oligochaeta 
Crustacea 
Bivalvia 
Polychaeta
 Oligochaeta
Polychaeta Oligochaeta Crustacea Bivalvia 
brevispinisParhypania
Nereis diversicolor
 , DDE, Endosulfan Sulfate, Endrin Aldehyde, DDT Endosulfan , 
b-
Endosulfan,DDD, Aldrine, a-, - BHC-BHC, DDD, 
 Heptacholor, Dieldrin, Endrine
  
Heptacholor, Endrine, Dieldrin, -
BHC
, -BHCEndrine
, -BHC   > a- Endosulfan, Heptacholor Epoxide  (  > Dieldrine, DDD  (
)> Heptacholor Epoxide( >  
>  Endine ,  BHC
Heptacholor Epoxide, , - BHCHeptacholor, 
Dieldrine, Endrine, 
Aldrine, -BHC,  Heptacholor Epoxide, - 
Endosulfana-
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, -BHC, Heptachlor Epoxide  > a- Endosulfan  > Aldrine
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Endrine  
ppb
   
 Stations\Compounds 1 8 11 20 21 25 28 34 39 49 58 60 65 76 
Heptacholor Epoxide n.d n.d n.d 3.4 3.2 14 n.d 23.7 n.d 6 n.d 67.1 n.d n.d 
, -BHC n.d 3.1 n.d n.d 7.9 7.4 n.d n.d 88 3.5 n.d n.d n.d 3.3 
a Endosulfan n.d n.d n.d n.d n.d n.d n.d 3 n.d 3.5 3 67.1 n.d 4.4 
Aldrine n.d n.d n.d n.d n.d n.d n.d 3 3 3 n.d n.d n.d 3.1 
 BHC n.d n.d 6.1 n.d n.d n.d 4.5 8.2 n.d n.d n.d n.d n.d n.d 
BHC n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 11 n.d n.d 3.2 
Heptacholor n.d 8.3 n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
DDD n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 40.6 n.d 
Dieldrin n.d n.d n.d 49.3 n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
Endrine n.d n.d n.d n.d 10 n.d n.d n.d n.d n.d n.d n.d n.d n.d 
B  Endosulfan n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
DDE n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
Endosulfan Sulfate n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
DDT n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
Endrine Aldehyde n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
  
Endosulfan Sulfate, Dieldrine,  Endrine Aldehyde, a-Endosulfan
-BHC  Dieldrine
, - BHC -BHC
, -BHC, -BHC, DDT(> , -BHC, DDD, b-Endosulfan, Heptacholor, Aldrine (
  > DDD, , -BHC , -BHC,  () 
-BHC, DDD ,Heptacholor, - BHC, 
Aldrine, Heptacholor Epoxide, b- Endosulfan, EndrineDDT
, - BHC Heptacholor, DDD, DDT, Endrin, 
b- Endosulfan, AldrineHeptacholor Epoxide, -BHC,  
, ,
 
- BHC, DDT, Aldrine-BHC
Heptacholor Epoxide, b-Endosulfan, DDE, DDD, 
, -BHC
, -BHC  > - BHC, Heptacholor, Aldrine, DDD >  
 Heptachlor Epoxide, b-Endosulfan, DDT )>Endrin ( )> -
BHC(
ppb
   
Stations\Compounds Anzali 2 23 28 34 41 47 65 76 82 
, -BHC 12 16.2 21.3 n.d n.d 35 13 n.d 18 28 
Aldrine 4.8 n.d n.d 3.2 n.d 18 n.d 16.2 n.d 6.5 
DDD 5.5 13.8 n.d 14 20 n.d n.d n.d 9.9 n.d 
- BHC n.d 5.4 n.d 25 10 n.d n.d 6.3 n.d 14.2 
Heptacholor n.d n.d 11.2 8.5 11 16 n.d n.d 9.3 n.d 
DDT n.d n.d 14.5 n.d n.d n.d 4.8 28 4.2 n.d 
Heptacholor Epoxide 4.6 5.6 n.d n.d 3.6 n.d n.d n.d 7.2 n.d 
b  Endosulfan n.d 6.5 n.d 17 n.d n.d 7.5 n.d n.d 19 
Endrine 6.2 n.d n.d 3.9 n.d n.d 8.8 n.d n.d n.d 
-BHC 9.5 n.d 8.5 n.d n.d n.d n.d n.d n.d n.d 
Endrine Aldehyde n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
Endosulfan Sulfate n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
DDE n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
Dieldrin n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
a Endosulfan n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
 BHCDDE,Dilderin
EndrinEndosulfan Sulfate,
DDD, Heptacholor Epoxide,, - BHCHeptacholor Epoxide , Heptacholor, 
DDT, Aldrine Heptacholor
DDTSulfateEndosufan
DDT, Endrin Aldehyde (   > -BHC (   > DDD, b-Endosulfan and  Aldrine  (
)>Endrine, Endosulfan Sulfate, DDD & -BHC ( > > Endosufan Sulfate
AldrineHeptacholor ,DDT ,Endrin Aldehyde , - 
BHC b- Endosulfan
and   
 
- BHCEndrinDDD, 
Endosulfan, Endrin Aldehyde, , -BHC, Endosulfan Sulfate
DDD, - Endosulfan Endrin Aldehyde, 
DDT, - BHC, Aldrine, Endrine, , - BHC, Endosulfan Sulfate 
Heptacholor Epoxide 
endosulfan  -b
b-Endosulfan  >DDD  > - 
BHC  > DDT, Endrin and Aldrine  
> , -BHC and Endosulfan Sulfate  
 > Heptachlor and Heptachlor epoxide 
 ppb
   
Stations\Compounds 1 26 37 46 65 72 79 85 82 76 62 69 
DDD n.d n.d 10.4 n.d n.d n.d 7.7 4.7 7 n.d 3.7 26.5
B  Endosulfan 9.9 n.d 22.9 n.d 8.4 n.d 25 7.3 4.6 n.d n.d 17.8
-BHC 31 n.d 9.2 4.4 4.5 n.d n.d n.d n.d n.d n.d n.d
Endrine Aldehyde 3.5 n.d 4.8 n.d 3.9 n.d n.d n.d n.d n.d n.d 40.4
DDT 13.1 n.d n.d n.d n.d n.d n.d n.d 7.1 n.d 74 n.d
Aldrine 6.4 3.9 n.d n.d n.d n.d n.d n.d n.d n.d 17 n.d
Endrine n.d n.d 3.7 14.1 n.d n.d 5.8 n.d n.d n.d n.d n.d
, -BHC n.d n.d n.d 6.3 n.d n.d n.d 5.1 n.d n.d n.d n.d
Heptacholor 3.3 n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Endosulfan Sulfate n.d n.d 12.1 n.d n.d n.d n.d 8.8 n.d n.d n.d n.d
Heptacholor Epoxide n.d n.d n.d n.d 9.1 n.d n.d n.d n.d n.d n.d n.d
Dieldrin n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
DDE n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
A Endosulfan n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
- BHC n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
b- Endosulfan
- BHC
DDT BHC, Endosulfan 
Sulfate,  , -BHC, 
Dieldrin-BHC
Dieldrin,(
  
> DDD, Heptacholor, -BHC (> -BHC, Endrin Aldehyde   
()>Dieldrin, -BHC, Endrine, DDE, DDT(> > Heptacholor Epoxide, a- 
Endosufan  > -BHC 
-BHC
- BHCHeptacholor Epoxide, 
Heptacholor, -BHC, - , -BHC, Endosulfan Sulfate, Aldrine, a- 
Endosulfan, DDE, DDD,  Dieldrine
-BHCDDDHeptacholor, Heptacholor 
Epoxide, Aldrine, a-Endosulfan, DDE, Dieldrin
-BHC
 -BHC > Heptacholor > -BHC, Heptachlor Epoxide, -BHC, , -
BHC, Aldrine,  Endrine,  Endrin Aldehyde,  Dieldrin )  
ppb
   
Compounds\Stations 1 11 20 25 28 34 39 49 62 65 76 82 
Delta BHC 4.1 22 n.d 19.6 n.d 21 5.3 10.5 n.d 24.4 31 38.2 
Heptacholor n.d n.d 31.3 n.d 14 n.d n.d n.d n.d 3.1 n.d n.d 
Heptacholor Epoxide n.d n.d 3.5 n.d 11 3.8 n.d n.d n.d n.d n.d n.d 
Alfa  BHC n.d n.d 4.6 n.d 9.4 n.d n.d n.d n.d n.d n.d n.d 
Beta & Gama -BHC n.d n.d 4.1 n.d 9.9 n.d n.d n.d n.d n.d n.d n.d 
Aldrine n.d n.d n.d n.d 3.1 n.d n.d n.d n.d 4.9 n.d n.d 
A -Endosulfan n.d n.d n.d n.d 11 n.d n.d n.d n.d 3.7 n.d n.d 
DDE n.d n.d n.d n.d 16 n.d n.d n.d n.d 8.5 n.d n.d 
DDD n.d n.d n.d n.d 65 n.d n.d n.d n.d 79.1 n.d n.d 
Dieldrin n.d n.d n.d n.d 20 n.d n.d n.d n.d 9.8 n.d n.d 
Endrine n.d n.d n.d n.d 19 n.d n.d n.d n.d 17.7 n.d n.d 
Endrine Aldehyde n.d n.d n.d n.d 21 n.d n.d n.d n.d 21.7 n.d n.d 
DDT n.d n.d n.d n.d n.d n.d n.d n.d n.d 15.6 n.d n.d 
Endosulfan Sulfate n.d n.d n.d n.d 16 n.d n.d n.d n.d n.d n.d n.d 
B - Endosulfan n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d 
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Abstract: 
This study was conducted to study of Hydrology, Hydrobiology and Environmental pollution in the southern of 
the Caspian Sea. 33 stations were selected from Astara (in the west) to Hassan gholi (in the east). In each station, 
sampling carried out at suface, 10, 20, 50 and 100m depths. Sampling was performed during four seasons in 
2004. Sampling stations also divided into three regions, including west (from Astara to Ramsar), middle (from 
Ramsar to Sari) and east (from Amirabad to Hassengholi).  
The results showed that maximum of water temperature was 24 ?C at summer in the eastern region while the 
minimum of water temperature in winter season has been 9.7 ?c in the western region. The average of dissolved 
oxygen concontration in spring , summer, autumn and winter season were 6.9 , 6.6, 8.2 and 6.7 mg/l , 
respectively. The maximum value of salinity was observed in spring (13.55 ppt)  and minmum value in winter 
(8.24 ppt). The average of total nitrogen concentration were season was 711, 884, 583 and 669 µg/l in spring, 
summer, autumn and winter repectively. The average of total phosphorus concentration was 27.9, 37.1 and 42.6 
µg/l in spring, summer, autumn and winter, respectively. The average of dissolved silica concentration has 
varied from 167 to 923.6 µg/l.  
The five phyla of phytoplankton have identified. The most species diversity was observed in winter (70 species) 
but the low species diversity has obtained in autumn. The most phytoplankton population was in spring and 
summer seasons.  The cell abundance of phytoplankton in different seasons was fluctuated from 3914*103 to 
17337*103 ind/m3. In addition, the phytoplankton biomas was varied 11.4 to 30.7 mg/l.  
Result showed that distribution of phytoplankton are varied at different areas, layer, seasons and stations. 
The average of cell abundance of zooplanktons was varied from 2023 to 12364 and/m3 at different seasons. The 
mean of bioman varied from 9.40 to 43.48 mg/l. In this study, 17 species and one class of macrobenthos were 
identified. The frequency of Annelida and Biovalvia was higher than all macrobenthos. The average of 
macrobenthos was 1218±851 ind/m2 and their biomass was 14±15 g/l.  
The average of PAHs concentration were 0.038, 0.028 and 0.21 mg/l in spring , summer and winter, 
respectively. The decending trend of heavy metal concentration were Fe>Mn>Zn>Cr>Pb>Co>Cd>Cu  at 
different seasons in 2004.  
The maximum concentrations of organochlorine pesticides (OCPs) components in three regions of sampling 
zone such as ,
 
-BHC (middle), , -BHC (middle), DDT (east) and dieldrin (east part) were 88.3, 35.0, 74.3 & 
79.1 g/l during spring, summer, fall and winter, respectively. 
Key words: Physo-chemical parameters, Plankton, benthos, Enviromental Pollutions, Caspian Sea 
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